This paper examines whether the consumption-income ratio is stationary in 50 African countries. We use the residual augmented least squares (RALS-LM) unit root test that allows for structural breaks developed by Meng et al. (2014) . The empirical evidence shows that the consumption-income ratio is stationary around structural breaks in most (44 out of 50) African countries. This is consistent with the predictions of most economic theory. The general finding of mean reversion implies that (policy) shocks are likely to have only temporary effects on the consumption-income ratio in most African countries.
Introduction
The general predictions of economic theory are that the consumption-income ratio tends towards a constant, which means that it should be stationary. However, numerous studies that have tested this proposition find evidence that it is not stationary. Determining whether the consumption-income ratio (and, hence, the savings rate) is stationary is of importance in the light of global imbalances across nations. For example, reduced savings (as well as budget deficits) is one cause of substantive trade deficits. This can raise the rate of interest and cause an appreciation in the exchange rate because foreign capital will likely finance investment demand. Ultimately this can adversely affect exports.
Further, during different stages of the business cycle the way in which consumption (and savings) reacts to income changes may vary, especially in developing countries. In addition, various shocks that have occurred in African countries since the 1970s have forced the consumption-income ratio away from its long-run value (or even shifted that value). In an attempt to allow for this, we utilize unit root tests that can accommodate structural breaks.
Household consumption expenditures account for the largest part of gross domestic product (GDP) in African countries. It absorbed more than 63% of the continent's GDP in 2014, and in the same year, government expenditures and investment accounted for 15% and 22% of GDP, respectively (United Nations, 2016) . In most countries, private consumption expenditure is the most stable part of aggregate demand. Investment and exports are known to become volatile when the average propensity to consume (APC) is declining. This causes GDP growth to greatly fluctuate (Abeysinghe and Choy, 2004) . Therefore, any attempt to explain the African economy cannot overlook the importance of aggregate consumer behavior, including the behaviour and properties of the APC.
Beyond the relevance of aggregate consumption and the APC in Africa, the relationship between consumption and income is one of the foundations of macroeconomics. The determination of the stochastic properties of the APC is worthwhile because it has significant implications for policy and econometric modelling as well as shedding light on the validity of the predictions of the major theories of consumer behaviour. A non-stationary APC implies that it is not mean reverting such that any shock will have a permanent effect and the APC will not return to its long-run equilibrium. In the case of adverse shocks, the authorities may wish to act to ensure that there is no permanent impact on the APC.
We are not aware of any previous studies that test for a unit root, allowing for structural breaks, in the APC for a large number of African countries -Cerrato et al (2013) apply panel unit root tests to the APC to a sample of 57 nations that includes 7 African countries. We test for the presence of a unit root in the APC whilst taking account of structural breaks for 50 African countries for the period 1970-2014. Hence, our first contribution is to test for a unit root in the APC for the largest number of African countries that has been considered to date. Our second contribution is to apply the Residual Augmented Least Squares (RALS) unit root test of Meng et al. (2014) that allows for the possibility of structural breaks and nonnormality. As far as we are aware, we are the first to apply this test to determine the order of integration of the APC for any country. The RALS unit root test accommodates information of non-normality, including asymmetry, non-linearity, and fat-tailed distributions (Meng et al. 2014 ). As indicated above, the application of the RALS unit root test is particularly relevant in our work because it is known that many macroeconomic variables, including the APC, are affected by structural breaks (Cook, 2005) . For example, the implementation of financial deregulation policies over several years in many nations can induce structural breaks in the APC due to variations in, for example, liquidity constraints and income uncertainty. Over the past few decades, several Sub-Saharan Africa (SSA) nations have liberalized their financial systems, privatizing many government-owned commercial banks, therefore encouraging more foreign banks to enter and ensuring the purchase of foreign assets by domestic financial corporations (Moyo et al., 2014) . Other policies introduced in African countries include the permission of offshore borrowing by domestic residents in the 1990s and the removal of restrictions on portfolio capital inflows. Further, the deregulation of interest rates in this monopolistic environment permitted banks to widen their margins such that real interest rates on bank deposits fell substantially (Pill and Pradhan, 1997) . It is therefore appropriate that a method (such as the RALS approach) which allows for the possibility of structural breaks in the APC is employed.
The remainder of the paper is organized as follows. Section 2 reviews the literature while the data and research methodology are discussed in section 3. In section 4 we present and discuss the empirical results. The conclusion of the study and its policy implications are given in section 5.
2.Literature review
Economic theory generally suggests that the APC is stationary. An implication of the Absolute Income Hypothesis (AIH) of Keynes (1936) is that the APC tends towards the marginal propensity to consume (MPC) as income grows. This suggests that the APC should decrease at a decreasing rate as income rises through time, and converge to a constant. Duesenberry's (1949) Relative Income Hypothesis (RIH) implies that the APC will be constant if the income distribution remains constant, however, it will shift if the income distribution shifts (giving rise to possible structural breaks) or if the income distribution is trended the APC will also be trended. However, the equilibrium APC will be constant if the growth rate of consumption does not change according to the habit persistence version of the RIH. Friedman's (1957) Permanent Income Hypothesis (PIH) implies a constant APC if transitory consumption and income as well as the proportionality coefficient remain unchanged over time. Modigliani's (1986) version of the Life Cycle Hypothesis (LCH) implies that a country's saving ratio is unrelated to its per-capita income and positively correlated to its rate of income growth. Thus, the aggregate APC will only change if the longrun rate of income growth varies, otherwise it will be constant. Davidson et al. (1978) base their work on the notion that consumption is homogeneous of degree one in income. The implication is that the log of the APC tends towards a constant. Further, because aggregate consumption is not expected to exceed income for a prolonged period or go below zero it is not expected to diverge unboundedly.
Models of consumer behaviour that do not assume certainty equivalence suggest that the APC may be nonstationary if there are changes income uncertainty that induce variations in precautionary savings. For example, Caballero (1990 and 1991) , using such models, suggests that higher income uncertainty results in increased precautionary savings and a lower marginal propensity to consume (MPC). Further, if labour income and labour income innovations are positively correlated, the MPC will be lower than that predicted by certaintyequivalence models. An implication regarding the APC is that if there are changes in a country's economic environment that cause income uncertainty to change (or shift) this will cause a corresponding change (or shift) in the MPC and, therefore, the APC. This means that changes in a country's income uncertainty implies that its APC may not be stationary or may only be stationary around a shifting mean.
Overall, economic theory indicates that the APC is either constant or tends towards a constant suggesting a theoretical expectation for a stationary aggregate APC. However, the various theories also provide reasons for potential structural shifts in the APC suggesting that the APC may be most appropriately characterized as stationary around possible structural breaks.
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Previous tests of the order of integration of the aggregate APC include the following. Sarantis and Stewart (1999) applied the first generation Im et al. (2003) panel unit root test that does not allow for structural breaks to 20 OECD over the period . They found that the APC contains a unit root. Subsequently, Tsionas and Christopoulos (2002) found that the APC was stationary in at least one regime in 14 European Union countries for the period 1960-1999 using a unit root test based on a threshold autoregression that allows for asymmetric adjustment. Cook (2003) applies the Shin and So (2001) unit root test that is more powerful than standard linear adjustment unit root tests, although it does not allow for structural breaks. He finds that the APC is non-stationary using UK quarterly data over the period 1955 -2001 . Using the Strazicich (2003, 2004) unit root tests that allow for up to two structural breaks, Cook (2005) found that the APC was stationary around breaks for 20 OECD countries. Using time-series unit root tests with enhanced power and panel unit root tests that allow for cross-sectional dependence Romero-Ávila (2008) tested the order of integration of the APC in 23 OECD countries over the period 1960 to 2005. They conclude that the APC contains a unit root. We note that these tests do not allow for structural breaks. Using the same data for 23 OECD countries Romero-Ávila (2009) reinvestigated the unit root hypothesis of the APC. They found, using standard panel unit root tests that do not allow for structural breaks, that the APC appears to be nonstationary. However, when utilizing the Carrion-i- Silvestre et al. (2005) stationarity test that allows for structural breaks the APC is found to be stationary. Solarin (2017) investigated the nonstationarity of APC in the Association of Southeast Asian Nations (ASEAN) members. The author employed several types of nonstationarity tests and the results show that APC is non-stationary in most of the countries.
Using panel unit root tests that allow for heterogeneous autocorrelation across countries (though not structural breaks) Liao et al. (2011) find that the majority (22 out of 24) of OECD countries' APCs are mean reverting using data over the period 1970 -2006 . Fallahi (2012 examined the unit root properties of the APC in 23 OECD nations over the period 1950-2007 using bootstrapped confidence intervals to enhance the power of the tests. While there is evidence that the APC is stationary in some countries they find that it is non-stationary in most of the countries. Elmi and Ranjbar (2013) considered whether the APC exhibits mean reversion for 16 OECD countries over the period 1960 to 2010. They employed the Becker et al. (2006) test that has stationarity as the null hypothesis and that can control for structural breaks that have not been pre-specified using a flexible Fourier function. They find evident mean reversion of the APC in 12 out of the 16 OECD countries that they consider. Cerrato et al. (2013) tested whether the APC contains a unit root in 24 OECD countries and 33 non-OECD nations (including 7 African countries) over the period . Applying 2 types of panel unit root tests that allow for linear and nonlinear adjustment, respectively, they find evidence that the APC is nonstationary in the majority of nations (78% of OECD countries and 74% of non-OECD countries).
The literature review above suggests the following. First, there are relatively few papers that have applied unit root and/or stationarity tests to the aggregate APC. Second, virtually all studies apply the tests to developed nations, especially OECD countries. We could only find one paper that includes unit root tests of African nations' APC and in this paper only 7 African countries are considered. This may partly be due to developed countries' domination of global consumption and income. For instance, the share of western European countries' household final consumption in global consumption was 18% in 1970 and 12% in 2014 (World Bank, 2016 . The focus on developed countries may also be due to constraints in obtaining sufficient data for developed countries -although such constraints are becoming less binding as time passes. Third, studies that use standard unit root tests generally find the APC to be nonstationary which, given the strong theoretical expectation that they are stationary, raises the suspicion that these findings may be erroneous and due to the low power of unit root tests. This has led many authors to consider methods that are less likely to produce erroneous inference by, for examples, using tests that specify the null as stationarity, allow for nonlinear adjustment, employ panel data and can accommodate structural breaks. The literature suggests that the tests that allow for structural breaks have clearly been the most successful in finding the APC to be stationary, as is expected by theory.
We fill the gap in the literature on developing countries by applying unit root tests to the APC for 50 African countries. We also utilise a method that can accommodate structural breaks given that the previous literature (on mainly developed economies) suggests the need to account for these.
3.Data and Methodology

Data
We use annual data on the APC for 50 African countries over the period 1970-2014. 2 These are derived from household consumption expenditures and GDP provided by the United Nations database. This represents the longest time span available from the database when the series were extracted. These 50 countries are the only ones from Africa with consistent data for all 45 years. Table-1 reports descriptive statistics for the logarithm of the APC (LAPC). The distribution of LAPC varies greatly across the countries. Of the 50 countries Lesotho (Equatorial Guinea) has the highest average (standard deviation) LAPC while Libya (Senegal) has the lowest average (standard deviation) LAPC. The Jarque-Bera statistics suggest that the null of normality can be rejected in 22 (or 44%) of the countries using a 10% level of significance. These countries are Cabo Verde, Central African Republic, Chad, Comoros, Congo Republic, Djibouti, Egypt, Equatorial Guinea, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Libya, Mali, Mozambique, Niger, Nigeria, Senegal, Seychelles, Somalia and Tanzania.
A visual plot of aggregate consumption in Africa as a percentage of consumption in the world, Western Europe and the U.S is considered in Figure- 1. This shows that the share of African consumption relative to consumption in the rest of the world, consumption in Western Europe and consumption in the U.S has been growing. It also shows that aggregate African consumption has increased from (see the right-hand scale of Figure-1 ) US$ 208 billion in 1970 to US$ 1,079 in 2014 (United Nations, 2016). The rise in African consumption in both absolute and relative terms has been due to factors such as the population growth rate, a growing number of Africans of middle-class status, the rising pace of urbanization and the move towards digital technologies (Hattingh et al. 2012 ). There is a rising consumer base in most economies in Africa, steered by the populace in the middleclass. Relative to Latin American countries, there is a higher percentage of young people in the total population in Africa (Deloitte 2014) . Overall, this suggests a growing importance of African consumption in the world and that it is timely to examine economic aspects of this continent that have previously been primarily considered in developed countries. In Figure 2 and Figure 3 , we plot the 50 African countries' APCs against time (25 nations are depicted in each graph). We have normalized the series, using the z-score method. Whilst the APC declines for many countries, it is also relatively constant or even increasing in some countries. There also appears to be shifts in many of the countries' plots that would be consistent with structural breaks. Hence, vertical lines that correspond to the structural breaks observed from the subsequent econometrics analysis have been added to the graphs. Note: ***, ** and * denote the 1%, 5% and 10% significance levels, respectively. The logarithmic form of the series are reported in this Table. 
Unit root test
The RALS test of Meng et al. (2014) considers a three-step procedure to identify breaks and test for a unit root. It basically adds an additional step to the two-step LM test of Lee et al. (2012) . The first step examines the occurrence of structural breaks in the series, while the second step involves testing for a unit root. To identify and test the significance of breaks, the test adopts a maximum F (maxF) test. Then, since the location and/or existence of breaks are known following the first step, the unit root test is adopted in the second step. This is important because tests with exogenously determined breaks have greater power than those where breaks are endogenously identified 4 . In the last step, the information on non-normal errors is introduced into the model in a bid to further boost the reliability of the LM statistic.
The RALS-LM unit root test can be conducted with the following equation:
is the logarithm of the APC.  is the difference operator. k is the optimal lag length. ′ contains the coefficients of the exogenous series. t Z is a vector of exogenous variables, which can be specified as (2013) we further examine the significance of the identified trend breaks used in the unit root tests reported in Table- 2. For 45 countries two trend breaks are found to be significant. However, only one of the two specified structural breaks is significant in the tests applied to the following 5 countries: Cote D'Ivoire, Cape Verde, Guinea, Guinea-Bissau and South Africa.
Empirical findings.
Given that only one structural break is significant in some countries we also report the LM and RALS-LM unit root tests that specify just one break in Table- 3. The null hypothesis of non-stationarity in LAPC is rejected in all the countries using the LM test and in 37 countries using the RALS-LM procedure. The countries for which LAPC is non-stationarity according to the latter test are Benin, Cameroon, Central African Republic, Chad, Comoros, Gambia, Kenya, Liberia, Mauritania, Mozambique, Rwanda, Senegal and South Africa. Using both unit root tests the single structural break is significant for all countries. Due to the fact that the LM test and RALS-LM test are similar in searching for the break points and the relevant optimal lags, we only report one time to conserve space. The optimal number of lagged first-differenced term is reported in the parenthesis. TB is the structural break point(s). & indicates that the trend break is not significant at 10%. The critical values for the LM test are -3.252, -2.579 and -2.229 at the 1%, 5%, and 10% levels, respectively. All the critical values are computed, using the codes provided in https://www.dropbox.com/sh/dnjpjqmmgfi4otu/AADNU7UVeqWjlNLxsoXn3gZWa?dl=0 For all the tests, the maximum lag is set at 4. ***, ** and * denote 1%, 5% and 10% significance level. Due to the fact that the LM test and RALS-LM test are similar in searching for the break points and the relevant optimal lags, we only report one time to conserve space. The optimal number of lagged first-differenced term is reported in the parenthesis. TB is the structural break point(s). & indicates that the trend break is not significant at 10%. The critical values for the LM test are -3.252, -2.579 and -2.229 at the 1%, 5%, and 10% levels, respectively. All the critical values are computed, using the codes provided in https://www.dropbox.com/sh/dnjpjqmmgfi4otu/AADNU7UVeqWjlNLxsoXn3gZWa?dl=0 For all the tests, the maximum lag is set at 4. ***,** and * denote 1%, 5% and 10% significance level.
Since unit root tests are most powerful against the most appropriate alternative hypothesis for the data we will identify the most appropriate test based upon the evidence regarding the significance of structural breaks. Since the unit root tests based upon one break indicate that a structural break is evident in all countries we suggest that that we must assume at least one break for each country and base our inference on unit root tests that allow for at least one break. According to the tests that allow for two structural breaks both of these breaks are significant for 45 countries. Hence, we base our inference on whether LAPC has a unit root or is stationary around a trend with two breaks on the unit root tests that assume two breaks for these 45 countries. For the remaining 5 countries (Cote D'Ivoire, Cabo Verde, Guinea, Guinea-Bissau and South Africa) we base our inference on the tests that allow for one structural break. Whilst the LM test that allows for two breaks rejects the unit root null in all countries the corresponding RALS-LM test does not reject the null for the following 5 countries where there are two evident breaks: Equatorial Guinea, Ghana, Madagascar, Mozambique and Namibia. For the 5 countries where only one break is evident the LM test rejects the unit root null in all countries whereas the RALS-LM procedure cannot reject the unit root null in just one country, South Africa, and finds that LAPC is stationary around a single break for the remaining 4 countries. Using all of these results together we cannot discount the existence of a unit root in the LAPC for 6 of the 50 countries (Equatorial Guinea, Ghana, Madagascar, Mozambique, Namibia and South Africa). For 4 countries we find evidence that the LAPC is stationary around a trend with a single break (Cote D'Ivoire, Cabo Verde, Guinea, Guinea-Bissau) while for remaining 40 countries the LAPC is stationary around a trend with two structural breaks.
The foregoing analysis indicates the importance of allowing for structural breaks given that they are evident for all 50 African countries. Since the exclusion of structural breaks when they exist is known to reduce the power of rejecting a false unit root hypothesis it is important that such breaks be accounted for (as we have done) in any such tests to avoid this problem of low power.
The support for the stationarity of LAPC around structural breaks is consistent with the work of Cook (2005) , Romero-Ávila (2009) and Elmi and Ranjbar (2013) who apply unit root tests that allow for breaks to data from OECD countries.
Although real consumption has greatly increased over the years in African countries, there has generally been a corresponding increase in real GDP. The changes in factors such as the inflation rate and the interest rate tend to have affected both consumption and income (Solarin and Anoruo, 2015) and have therefore had little impact on the APC in the long-run although there may be short-run divergences that possibly manifest themselves as structural breaks. Further, the growing availability of consumer credit, allowing households to increase living standards, may also have shifted the APC causing the breaks that we have found to be evident. Nevertheless, consumption and income generally do not appear to diverge (despite these breaks) given our finding that the LAPC of most African countries is stationary around structural breaks.
Based on the two-break unit root tests, 95 significant structural breaks are identified with 27 (28%) breaks occurring in the 1980s. This was a period in which several African countries witnessed very poor economic growth that led to their categorisation as underdeveloped (Solarin and Anoruo, 2015) . The slow growth during this period was due to factors that include: poorly developed financial systems, incessant conflicts, low educational attainment, huge black-market exchange-rate premia and substantial budget deficits (Easterly and Levine, 1997) . Another 31 (32%) breaks are located in the 1990s, which was a period when many African countries started to experience high economic growth rates. The causes of the high economic growth rates in this period include economic reforms and the return to democracy.
Table-4: Analysis of the Break Dates
An analysis of the identified structural breaks is summarized in Table- 4. It is noted that about 24 breaks (or 25% of the total breaks) are associated with the tax reforms in Table- 4. The observed breaks are not consistent with Ricardian equivalence, which argues that tax changes do not affect current consumption. According to Ricardian equivalence, the substitution of a budget deficit for current taxes has the same consequence on aggregate demand. A reduction in taxes by the government results into a budget deficit with the possibility of future tax increases. According to the hypothesis, rational consumers are aware that these future taxes have a present value equal to the incurred debt. The consumers therefore see through the intertemporal veil, saving additional disposable income to pay the future taxes instead of increasing their consumption (Mosikari and Eita, 2017 
Conclusion
The previous literature on testing for the order of integration of the APC has concentrated on developed countries and there is very little work on African countries. These papers generally demonstrate the need to account for structural breaks if the theoretically expected finding of a stationary APC is to be obtained. Obtaining the correct inference is important because, for example, the presence (lack) of mean reversion implies that shocks are likely to have transitory (permanent) effects on the APC. The aim of this paper is to test for a unit root in the APC using methods that allow for structural breaks in 50 African countries over the period 1970-2014. We therefore contribute to the literature by testing the APC's order of integration in a large number of African countries on which there is no such evidence. Another contribution is in the use of the residual augmented least squares (RALS) procedure of Meng et al. (2014) that provides for nonlinearity, asymmetry, or fat-tailed distributions in the testing process for unit roots that also allow for structural breaks.
Our results provide evidence that the LAPC is stationary around structural breaks in 44 of the 50 African countries considered (or 88% of the total sample) where the 6 countries that show evidence of non-stationarity are Equatorial Guinea, Ghana, Madagascar, Mozambique, Namibia and South Africa. These findings are broadly consistent with consumer theory that generally predicts the APC should be stationary in the sense that it is relatively constant or tends towards a constant, if there are a range of factors that can shift the constant that the APC converges to. The evident mean reversion implies that (policy) shocks are likely to have temporary effects on the APC in most African countries. The results are also in line with predictions from the literature on the "great ratios" of a stationary APC in the long-run (Romero-Ávila, 2009 ). Moreover, our results suggest that any empirical exercise which assumes that the APC is stationary will unlikely be subject to spurious inferences.
One of the implications of the results is that the permanent income hypothesis is true for African countries as against the Absolute Income Hypothesis. The permanent income hypothesis is known to assist in the explanation of the failure of transitory Keynesian demand management techniques to achieve its policy targets. Within the framework of absolute income hypothesis, the marginal propensity to consume is assumed constant, and so temporary tax cuts can have a large stimulating effect on demand. However, the permanent income hypothesis framework suggests that a consumer will spread out the gains from a temporary tax cut over a long horizon, and so the stimulus effect will be much smaller. However, a permanent tax reduction will be effective because it would facilitate a permanent income increase, which would ensure that the stimulus effect will be resounding.
Moreover, the results also imply that it would be very difficult for the authorities to use policies expected by the people to alter future consumption. Unexpected changes in policy affect consumption as everything known about future changes in policy is already incorporated in the present situation. Unexpected changes in policy affect consumption only to the extent that they affect permanent income and then their effects are expected to be permanent (Hall, 1978 ).
An additional implication of the stationarity of the APC is that monetary policy is likely be more efficient in affecting current consumption than fiscal policy (Baykara and Telatar, 2012) . Through wealth effects, a loose monetary policy that reduces interest rates may stimulate asset values, including private and government bonds as well as corporate stocks or equities, thereby boosting consumption. However, stock markets in Africa are small, largely underdeveloped and illiquid and constant trading is only experienced in the few stocks that are responsible for a significant portion of the total market capitalization (Solarin and Dahalan, 2014) . Therefore, to ensure that the transmission mechanism through which monetary policies affect consumption is effective African authorities need to boost the development of stock markets.
